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An ideal magnetohydrodynamic the-
ory predicts that compact tori (FRC and 
Spheromak) become unstable against an 
internal tilt mode if its shape is prolate. 
On the other hand, many experimental 
observations show that FRC plasmas re-
main stable for many growth times. 
Until now, various models to explain 
this contradiction have been studied by 
examining physical effects which are not 
taken into account in the ideal MHD 
theory. In order to clarify the physical 
mechanism of tilt stabilization, we carry 
out three-dimensional macroscale electro-
magnetic particle simulation based on the 
physical model which can control two ef-
fects (the finite ion Larmor radius effect 
and the profile control effect) indepen-
dently and dealt with them simultane-
ously. 
The numerical scheme is the same as 
that used in the previous paper[l]. Two-
dimensional MHD equilibrium configura-
tion is used for the initial condition. The 
pressure profile P(w) is written in the 
form as [2] 
P(w) = { Po(Ko- ~- ~Dx2 ) for x:::; 0 
P0K 0e-xl 0 for X > 0, 
(1) 
where w denotes the poloidal flux func-
tion, X = W /I'll ax I, Wax is the W value 
at the field null, P0 is constant, K 0 = 
JJsp(1 - D /2)/(1 - JJsp), JJsp[= P(O)/ P(x = 1)] 
is the normalized pressure value at the 
magnetic separatrix, and D is a hollow-
ness parameter of an equilibrium current 
profile. 
Several simulation runs clarify that the 
growth rate of tilting instability decreases 
as the plasma beta value at magnetic sep-
aratrix JJsp increases, while it is slightly af-
fected by the finite Larmor radius param-
eter ~~ and the hollowness parameter D for 
smal]l JJsp and moderately kinetic plasmas. 
We examine the relation between the 
tilt stabilization and the energetic ions 
which move across the separatrix repeat-
edly ("cycling ions"). It is found that 
there is a strong correlation between the 
number flux of cycling ions and JJsp (Fig. 
1), and the tilt stabilization by the cy-
cling ions becomes more effective as the 
number flux increases (Fig. 2). 
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Fig. 1. The average number flux of the 
cycling ions as a function of JJsp 
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Fig. 2. Tilt growth rates as a function of 
average number flux of cycling ions 
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